Aims-To evaluate the rapid detection of various forms of monoclonal B cell proliferations by using the polymerase chain reaction (PCR) to identify clonal immunoglobulin heavy chain genomic rearrangements.
Methods-Thirty four B cell lymphomas defined by morphology, immunophenotyping, and positive immunoglobulin heavy chain gene rearrangements detected by Southern blot analysis were examined. An additional 22 cases representing miscellaneous lymphoproliferative and non-lymphoproliferative disorders were also studied. Results-Monoclonal rearrangements were identified in 19 (56%) cases of B cell lymphoma. The method was less sensitive in the detection of follicular centre cell lymphomas (15 had initially been studied and classified as B or T non-Hodgkin's lymphoma, Hodgkin's disease, reactive lymphadenopathy, or metastatic carcinoma by routine histological examination immunophenotyping (by either flow cytometry or immunohistochemical stains on frozen sections, or both), and Southern blot analysis of the IgH and T cell receptor f genes. Thirty four cases were B cell lymphomas with monoclonal IgH gene rearrangement on Southern blotting. Of these 28 were follicular centre cell lymphomas6 and the remaining six cases were small lymphocytic lymphomas. Two additional cases had features of B cell lymphoma on histological examination and immunophenotyping, but were negative on Southern blot analysis of the IgH gene. The remaining 20 cases included reactive lymphadenopathy (five), reactive marrow lymphocytosis (seven), T cell lymphoma (two), Hodgkin's disease (three), metastatic carcinoma (two), and colonic carcinoma (one).
DNA was extracted from either fresh or freshly frozen tissue by treatment with sodium dodecyl sulphate-proteinase K, followed by phenol-chloroform extraction, as described before.7 The DNA extracted was precipitated with two volumes of ethanol and redissolved in 1mM TRIS-l0mM EDTA buffer.
DNA was digested with the restriction endonucleases EcoRI, HindIII, and BamHI. The digested DNA was size fractionated by agarose gel electrophoresis and then transferred to a nylon membrane (Gene Screen Plus, Dupont Canada Inc.) by Southern blotting.8 The membrane was hybridised with an a-32P-dCTP labelled probe from the J region of the IgH gene.' After washing to a stringency of 0-1 x standard saline citrate, 0-1% sodium dodecyl sulphate at 65°C for 30 minutes, the blot was subjected to autoradiography for one to seven days.
The PCR was performed according to the method described by Trainor and Wan4 9 with some modifications. The primers used were: for the third framework portion of the V region, 5' ACACGGC(CMT)(G/C)TGTAT-TACTGT 3' (Fr3A); for the J region, 5 The finding of a lower detection rate in follicular centre cell lymphoma is particularly interesting. There is accumulating evidence to suggest that somatic hypermutation of the immunoglobulin gene variable regions occurs predominantly in follicular centre cells during antigen driven B cell proliferation.'2 13 Furthermore, continuous somatic mutation in the immunoglobulin gene is known to occur frequently in follicular centre cell lymphoma.14 A reciprocal translocation between chromosomes 14 and 18 is a common finding in follicular centre cell lymphoma. t(14;18) is detected by cytogenetics in about 85% of follicular small cleaved cell lymphomas, while 20% of diffuse large cell lymphomas show molecular evidence of this translocation. "5 This translocation brings the proto-oncogene BCL2 into the IgH locus and may affect the priming and amplification of the IgH gene by the PCR procedure. Thus somatic hypermutation and molecular rearrangements unique to follicular centre cell lymphomas may be the underlying cause for the difficulty in this PCR amplification. It is therefore important for subsequent studies to specify the yield of the PCR analysis according to different lymphoma types so that this can be verified.
Two cases of B cell lymphoma, defined by characteristic morphological, immunophenotypic, and clinical findings, were found to be positive on PCR but were negative on Southern blotting. The first case involved a 59 year old woman who presented with acquired Cl esterase inhibitor deficiency and splenomegaly. Bone marrow examination showed patchy infiltration by small cleaved lymphocytes consistent with metastasis by lymphoma. Immunophenotyping of both the peripheral blood and the marrow aspirate showed that 35 to 40% of the lymphocytes were B cells (CD 19 positive) and there was A light chain restriction (K to A ratio of 1:6). Nevertheless, the PCR method should still be regarded as being highly specific and the rare cases of false positivity can be easily identified when the results of histology, immunohistochemistry, and immunophenotyping are considered together in the interpretation of the PCR results.
In conclusion, the PCR technique offers major advantages over the conventional Southern blot analysis in terms of its simplicity and rapid turnround time. It is also the method of choice for the assessment of degraded or size limited samples. The major disadvantage of this method is the low sensitivity of lymphoma case detection which is only 56% in the present study. Nevertheless, the use of this simple and relatively inexpensive method can significantly reduce the number of Southern blot analyses which can be reserved for cases in which the PCR is negative. Future efforts should be directed towards optimising primer design which may subsequently permit detection of a larger proportion of all types of B cell lymphoproliferative disorders. Two recently published methods are promising in this regard. 17 18 By using several IgH V region family specific primers corresponding to the first,'7 (Frl) and second'8 (Fr2) framework regions instead of a single V region primer for the third framework region (Fr3), these authors have documented monoclonality in 94%17 and 82%18 of B cell malignancies, respectively. One of these strategies (that using Frl primers) is, however, technically more complicated and necessitates the use of a cocktail of seven different primers to achieve the level of sensitivity reported. Therefore, more experience with the use of various primer combinations in different types of B cell proliferations is needed before any one strategy can be regarded as optimal for routine diagnostic purposes.
